Effects of substitution between fat and protein on feed intake and its regulatory mechanisms in broiler chickens: energy and protein metabolism and diet-induced thermogenesis.
The objective of this study was to investigate the effect of dietary macronutrient ratio on energy, protein, and lipid metabolism and on the involvement of diet-induced thermogenesis in feed intake regulation of broiler chickens. Male broilers were reared from 1 to 7 wk on isoenergetic diets with substitutions between fat and protein and similar carbohydrate content [low protein (LP): 126 vs. 242 g of protein/kg; low fat (LF): 43 vs. 106 g of fat/kg]. Every week from 21 d onward, 3 chickens per group were placed in open-circuit respiratory cells to measure energy and protein metabolism in fasting, short-term refeeding (5 h) and ad libitum conditions. As LP chickens had a significantly lower BW from 2 wk onward, all parameters were expressed per kilograms of metabolic BW. Feed intake, gross energy intake, and apparent metabolizable energy intake were significantly higher in LP than LF birds. The excessive energy relative to protein intake resulted in significantly increased heat production and energy retention as fat. The latter effect and a significantly increased respiratory quotient indicated higher de novo lipogenesis in the LP chickens. Furthermore, the efficiency of protein retention was significantly better in LP broilers. Neither diet-induced thermogenesis nor feed intake during a 5-h refeeding period was affected by diet composition. Our results indicate that isoenergetic substitution of fat for protein has a strong effect on growth and on energy and protein balance in broilers. The theory linking diet-induced thermogenesis to feed intake could not be corroborated or countered, and further research is warranted.